Phosphofructokinase (isozymes) activation by theophylline or by 3',5' cyclic AMP administration.
Phosphofructokinase activity of rat thyroid, kidney and muscle can be enhanced by in vivo administration of theophylline or cyclic AMP. This enhancement occurs in the different tissues to a different extent depending on the tissue-specific isozymes. Thyroid and muscle phosphofructokinase which is mainly A-type, is strongly stimulated after administering theophylline in the drinking water over a 8 days period. The kidney enzyme which encompasses about 50% of each A and B type is activated to a lesser extent. Liver phosphofructokinase which is pure B-type shows very little response if any. Comparable results have been obtained with either the muscle or liver enzyme after two to four hours treatment with a single injection of 10 mg/rat of either cyclic AMP or theophylline. This short-term activation could be eliminated by treating the animals with Actinomycin D, 30 min prior to theophylline or cyclic AMP. The possible mechanisms leading to the enhancement of phosphofructokinase activity are discussed.